Activation of human neonatal monocyte-derived dendritic cells by lipopolysaccharide down-regulates birch allergen-induced Th2 differentiation.
Epidemiological studies describe an inverse association between the level of environmental endotoxin exposure during infancy and the prevalence of allergic disease in children. To study the effect of lipopolysaccharide (LPS) and lipopeptide Pam3Cys signaling via Toll-like receptor (TLR)4 and TLR2 on dendritic cells (DC), respectively, on birch allergen-induced T cell differentiation, cord blood monocyte-derived DC were exposed to birch allergen extract alone or in combination with LPS or Pam3Cys and thereafter co-cultured with naive autologous T cells. We demonstrate that birch allergen alone induced high levels of IL-13 from neonatal T cells, whereas the production of IL-5 and IFN-gamma was modest. Stimulation of DC with birch allergen together with LPS but not Pam3Cys resulted in a decreased IL-13 production by T cells compared to birch allergen alone. Furthermore, birch allergen together with LPS induced increased up-regulation of activation markers expressed on the surface and production of cytokines from DC relative to stimulation with birch allergen alone. Finally, birch allergen partially suppressed both LPS- and Pam3Cys-induced DC maturation. Our results indicate that concomitant TLR4 stimulation during the initial phase of immune activation to birch allergen in infants may inhibit the development of a T helper 2-type response.